Methodology
the extraction of CRS, assumed to be predominantly composed of FeS 2 , using HCl 6 N and Cr III activated using Hg-amalgamated Zn mesh and Cr VI and (iii) the extraction of ES by adding both activated Cr II and N,N-dimethylformamide (DMF). During each step, the evolving sulfide gas was captured by 0.1 M NaOH containing traps that were then analysed for sulfide using UV/Vis at 670 nm [1] ; the instrument was calibrated using sulfide solutions standardised by iodometric titration. For As targeted extraction, freezedried sediment was treated with 15 % H 2 O 2 and 0.5 M NaOH to oxidise S -II present in the sample. [2] Total
As concentrations in the digests were determined by HG-AFS whereas total Fe was measured by ICP-OES. As K-edge EXAFS spectra in R-space 
Results

Composition of the FTR outflow
Geochemical modelling Thermodynamic database
The thermodynamic database WATEQ4 imbedded within PHREEQC was updated by including the equilibrium constants for (i) the ionisation of As III and As V oxyacid, [3] (ii) the sulfidation of As III species [4] and of As V species, [5] (iii) As mineral solubility, [3] (iv) elemental sulfur solubility [6] and (v) the formation of polysulfide species. [7] The concentration of S (Table S1 ), the concentrations of individual polysulfide species were calculated from the following mass balances and the mass action law equations for the formation of the polysulfide species: (2) where x (0 2) is the number of H atoms in the polysulfide species H x S n S x 2 and n ( 1 7) is the number of zero-valent S atoms in the polysulfide species H x S n S x 2 , and S 0 (aq) is equilibrium concentration of dissolved zero-valent sulfur.
Predicted pe
The redox conditions prevailing in the FTRs are reflected by the trends in pe values. To determine which redox couple likely controlled the redox potential of the systems, the theoretical pe values calculated assuming equilibrium with respect to various redox couples were compared to measured values (Fig. S2) . 
